Few child asthma studies address the specific content and techniques needed to enhance child communication during asthma preventive care visits. This study examined the content of child and parent communications regarding their asthma management during a medical encounter with their primary care provider (PCP). The majority of parents and children required prompting to communicate symptom information to the PCP during the clinic visit. Some high-risk families may require an asthma advocate to ensure that the clinician receives an accurate report of child's asthma severity and asthma control to ensure prescribing of optimal asthma therapy.
INTRODUCTION
Asthma is one of the most common chronic childhood illnesses and affects nearly 9 million U.S. children (1) . Long-term asthma control is best achieved by receiving regular preventive medical care to monitor symptoms and medication use (2, 3) . National asthma guidelines recommend that patients with asthma be evaluated by their primary care provider (PCP) at least once every 6 months not only to monitor symptom frequency but also to adjust therapy when indicated (4, 5) . However, many children with asthma fail to receive regular medical evaluation to prevent acute asthma episodes (6, 7) .
Effective preventive asthma care requires the parent or child to accurately relay the child's symptom frequency, pattern of rescue and controller medication use, and level of asthma control to the PCP (8) (9) (10) . In the past, parents have been the main communicator with the PCP and the child has been almost entirely ignored during medical visits resulting in the medical interaction dominated by the physician and parent (11) . When children are encouraged to communicate, the amount and type of information conveyed to the clinician is usually limited. In children seeking emergency care for asthma the type of communication with the physician was primarily biomedical and limited in amount of communication, i.e., children spoke in only 12% of the statements to the provider with a mean of 20 statements per child as compared with 156 statements by the parents (12) . The low degree of child interaction may be due to how the child is socialized to participate in the triadic interaction (provider-parent-child) (13) . Encouraging the child to interact during the medical visit includes use of techniques such as creating a developmentally appropriate environment for the child to participate in the visit by emphasizing health promotion, self-confidence, and appropriate self-management skills (13) . Despite these recommendations, few child asthma studies address the specific content and techniques needed to enhance child communication during asthma preventive care visits.
The purpose of this manuscript is to describe the content and implementation of an asthma educational intervention aimed at improving communication skills in school-age children with asthma and their parents enrolled in a randomized clinical trial and who were assigned to the asthma communication intervention group. Communication skills were taught to the children and parents to help convey asthma symptoms, activity limitation, medication use problems, and personal goal setting for asthma management during a non-urgent clinic visit with their primary care provider (PCP).
Methods
This is a cross-sectional analysis of a subgroup of children enrolled in the intervention arm of an ongoing randomized clinical trial of an asthma communication educational intervention. The educational intervention aimed to increase the frequency of child and/or parent communication with their PCP about the child's symptoms, activity limitation, medication use, and personal goal for asthma management during non-urgent care clinic visits. The educational intervention was delivered by community nurse/health educators to school-age children with persistent asthma and their parents during four home visits and two clinic visits as described below. Baseline sociodemographic and health self-reported data were collected via face-to face or telephone parent interviews. Content of the communication between the parent-child-health care provider was obtained from data recorded by the nurse/health educator during the clinic visits as part of the intervention implementation protocol. Baseline survey and clinic observation data are presented in this manuscript.
Participants
Child participants and their parents were recruited from community pediatric practices and pediatric emergency departments (ED) of two urban university hospitals in Baltimore, Maryland, from December 2004 through December 2006. All children were enrolled in a randomized clinical trial to evaluate the effectiveness of an asthma communication educational intervention and randomized into the intervention group. Inclusion criteria included children 6 to 12 years of age with persistent asthma, current use of asthma medications, or having 1 or more ED visit or hospitalizations during the prior 12 months. Children assigned to the control group received standard asthma education without communication skills training during three home visits by a different nurse/health educator as an attention control intervention. Control group children were not accompanied during PCP clinic visits, therefore no data regarding child-parent-PCP communication were recorded for this group. The study protocol was approved by the Institutional Review Boards of the Johns Hopkins University Medical Institutions and the University of Maryland, School of Medicine. Informed consent was obtained from all participating parents and child assent from children 7 years of age or older.
Description of the Asthma Communication Educational Intervention
The child educational intervention was delivered by three nurse/health educators during four home visits (average length 30 minutes) and two clinic visits (average length 57 minutes). Nurse/health educators were supervised on a weekly basis by an asthma nurse specialist and protocol forms were reviewed for each patient on a monthly basis.
The educational materials consisted of a child communication booklet written at a third-grade level with pictures, in which the child recorded his or her medications, asthma medications that were disliked and why, the child's personal goal with a Polaroid picture of the study child demonstrating the goal (playing football, riding a bike, rollerblading, etc.), a diary of day and night asthma symptoms, and level of activity limitation for that day. The level of activity was measured on a Likert scale ranging from 1 to 5 with 1 indicating "low activity" and represented by a child sitting to 5 indicating "high activity" represented by a child jumping on a skateboard. Child figures used in the Likert scale of activity were stick figures with no cultural or gender bias. The communication booklet was used by the child as a cue card to talk with the PCP and convey symptom severity, problems with medications, and the child's personal goal for treating their asthma so that the child and the PCP could mutually agree on an asthma management plan for the child. The communication booklet was pilot tested for readability and feasibility of use in a comparable clinic population as in the randomized clinical trial and minor changes were made to the booklet. Although other validated child asthma control instruments, such as the Child Asthma Control Test, were considered in the development of the communication booklet, these instruments do not assess medication use problems, i.e., forgetting doses, dislike of taste, inability to obtain prescription, or fear of side effects or assist the family and PCP to set the child's personal goal for asthma care.
Despite reminding the families to bring the asthma communication booklet to each clinic visits, the intervention nurse/health educators maintained a copy of the booklet in case the child and family failed to bring the booklet to the clinic visit. Using the booklet, the child was taught communication skills via modeling, role-play, and feedback techniques. Specific skills included turn taking, eliciting attention, or requesting help and clarifying communication with the doctor. Turn taking was to be practiced in the home by having the child ask to have a turn talking with their parent at home between the educational home visits. Role playing practice was conducted with the nurse/health educator during home visits and endorsed that the child will be allowed and encouraged to talk with the provider. An example of eliciting attention or requesting help was modeled by teaching the child to ask the provider: "Dr. Jones, I don't like the taste in my mouth after using my inhaler (i.e., inhaled corticosteroid). Can you help me get rid of this?" To clarify communication, the nurse would ask the child to rephrase his or her understanding of the treatment instructions at the end of the clinic visit and in the home. Parents were reminded at each home visit to practice turn taking with their child. However, parental adherence to home practice sessions were not recorded. Child communication skills were reinforced by the nurse/health educator during each of the four home visits. Adherence to practice sessions with the nurse/health educator was recorded on the home visit protocol checklist.
During the initial home visit, the nurse/health educator completes the "Notes to My Child's Doctor" form ( Figure 1 ) with parent assistance for use during the child's asthma clinic visit. The "Notes to My Child's Doctor" form lists the parent report of day and night time symptom frequency, current asthma medications used by the child, and parent worries, concerns, or myths about asthma that the parent wanted to share with the child's PCP. The content on the form was based on review of several asthma action plans and interviews with parents regarding information they would like to convey to their child's health care provider. The instrument, written at an 8th-grade level, was piloted tested in comparable low-income, low-literacy population as enrolled in the randomized clinical trial. This form served as a parent "cue" card during the clinic visit to (1) remind the parent of important information to relay to the PCP and (2) provide the PCP with symptom frequency to assign asthma severity and to review asthma medications in the home. The parent was instructed to talk with the child's PCP as usual but to make sure that points on the form were addressed with the PCP.
An intervention nurse/health educator accompanied the family to the child's clinic visit. The nurse/health educator was trained to prompt the child or parent to talk with the PCP if the asthma items included on the booklet or "Notes to My Child's Doctor" in the intervention were not discussed. Every attempt was made for the child to attend a clinic visit with their regular PCP; however, due to scheduling issues some clinic visits occurred with another PCP in the same practice. If the clinic visit occurred with a different PCP, this was noted on the protocol clinic visit observation form. Between the two clinic visits the nurse/health educator would reinforce the communication skills of turn taking, eliciting help, and clarifying communication and review the child communication booklet with the child to plan how the child would communicate any neglected information for the second clinic visit. A similar procedure was conducted with the parent using the parent cue card. 
Measures

Data Analysis
Frequency of the content of communication during asthma clinic visits including if the child talked or showed the PCP symptoms, level of activity limitation, medications used, if child demonstrated metered dose inhaler (MDI) technique, discussion of personal goal for asthma, and number to times the child and/or parent required prompting during the clinic visit was examined. Mean length of clinic visits was calculated. Anecdotal comments recorded during each clinic visit were reviewed. All data analyses were performed using SPSS version 14.0 software (14) .
Results
Sociodemographic and Health Characteristics
Of the 121 children assigned to intervention group, data are available for a subgroup of 89 children who were randomized into the intervention group and have completed the study to date. As seen in Table 1 , at baseline, most children were male (61%), African American (93%), Medicaid insured (84%) and lived with a parent who was employed (51%), achieved a high school or higher educational level (64%), and earned less than $ 40,000 household income (65%). Almost one third (30%) of children resided in households with one or more smokers. Of note, almost one of six (17%) parents reported having their electricity discontinued during the past 6 months and 30% reported living in an unsafe neighborhood.
Asthma morbidity was high in this child sample. Most children reported one to four symptom days during the last 30 days (51%), yet 17% reported symptom days for more than one third of the days during the past month. Night symptoms were slightly less frequent with most parents (47%) reporting their child had night symptoms at four or less nights during the last 30 days. Almost two thirds of children (63%) reported some activity restriction due to asthma. However, this was discordant with the fact that only 30% of parents reported their child's asthma as out of control from some to all of the time. Emergency department (ED) use was high in this sample; 88% reported an ED visit within the past 6 months. However, few children (24%) received specialty care within the past 2 years. At baseline, most children (83%) had seen their PCP within the past 6 months.
Rescue medication, short-acting beta-agonist medications, were used at some to all of the time by almost two thirds of children (64%) during the past 6 months. Controller medication use was reported by 69% of children. Most children (82%) reported one or more courses of oral corticosteroids during the last 6 months.
Characteristics of the Primary Care Practitioner (PCP) Relationship
Most children reported a long relationship (5 or more years) with their PCP and reported no problems with traveling to their PCP (73%). Most children (83%) were evaluated by their regular PCP during either of the observed clinic visits. The remainder of children (17%) were seen by a physician covering the community practice or hospital resident clinic. Parents reported that they believed the child's PCP knew their concerns about their child's asthma at a level of often/almost always or always (82%) and most (77%) reported their child's PCP provided the family with information to relieve specific worries about their asthma.
Characteristics of the Intervention Clinic Visits
Overall 60% of children completed at least one intervention clinic visit and 27% completed two clinic visits over the 6-month study period with the nurse/health educator accompanying the family to the PCP visits. As seen in Table 2 , during the first clinic visit, most children talked with the PCP about their symptoms (83%), talked about or showed the specific asthma medications they were taking (79%), talked about their personal goal for asthma treatment (72%), and showed their normal activity level using the specific activity scale (66%). Fewer children demonstrated use of their MDI (47%) or talked about asthma medicines they disliked (40%). These rates of communicating specific information did not change during the second clinic visit (Table 3) . Prompting was required by most parents at both visits (first visit: 87%, second visit: 79%). Child prompting was also high at clinic visits (first visit: 80%, second visit: 96%). Average length of clinic visits were high at mean of 63.47 minutes for first visits and 49.34 minutes for second visits.
Anecdotal Comments from Clinic Visits
Anecdotally, the nurses often reported the child and or the parent failed to bring the communication cue materials to the clinic visits so the nurse was required to use her copy of the communication booklet for the family to use. Additionally, parents did not bring the child's medicines or peak flow meter to the visit for the provider to observe device use technique. Often the provider did not ask to review inhaler technique and asked the intervention nurse to review technique in the home. Finally, many common nonasthma diagnoses required attention during the clinic visits including obesity, eczema, behavior problems, injury prevention, dental problems, and school issues.
Discussion
Our data indicate that children and parents can be educated to communicate effectively with the child's PCP and provide him or her with important health information including symptom frequency, activity limitation, current asthma medication use, and concerns about medication use using an intensive home-based educational intervention. Communicating symptom frequency and limitation of activity is congruent with the updated NAEPP guidelines (5) that base asthma severity and control on impairment such as limitation of activity and risk for adverse events such as increased symptoms (5) and guide appropriate therapy. Although the majority of parents and children required prompting by the nurse to communicate symptom information to the PCP during the clinic visit, three of four parents discussed asthma medications with the PCP. Prompting by the nurse for children to talk with the PCP increased from the initial to second clinic visit suggesting children may require repeated practice and encouragement to talk with health care providers. In a recent study, prompting physicians about asthma severity and asthma care guidelines at the time of the child's office visit by research staff yielded increased discussion of asthma prevention, increased use of asthma action plans, and cigarette smoke reduction counseling yet made no difference in the rate of initiating or stepping up a preventive asthma medication (15, 16) . This suggests that physician prompting may be insufficient for a change in preventive asthma medications and that the family may need to advocate the change in medication. Having a child advocate, i.e., a nurse or health educator, present during the clinic visit to advocate a change in preventive asthma medication when indicated and specify the rationale for the change may be the level of intervention required for high-risk children to receive appropriate preventive asthma care. Roter (17) suggests that certain physician communication behaviors can enhance patient participation in the medical visits and contribute to patient engagement in decision making. Yet, in a study of adult patients including minority subjects, physicians provided more patient-centered care to patients they perceived as better communicators (18) supporting the need to improve patient communication skills for medical visits, particularly in low-income, low-literacy populations as targeted in this study.
Interestingly, the length of the clinic visits in our study was very high (mean 63.47, SD 23.6 minutes, range 25-140 minutes) in contrast to the mean of 17.7 to 18.3 minutes reported for well child care visits (19) and 12.2 minutes noted in pediatric acute care visits (20) . One explanation for the increased length of clinic visits was the presence of a health professional observing the PCP who may have taken more time teaching the family, which is more timeconsuming than that performed during a routine 15-to 20-minute non-urgent asthma clinic visit. However, a 20-minute clinic visit represents the minimum amount of time to teach basic asthma management and observe device technique as recommended by national asthma guidelines (5). Shorter clinic visits in adults were associated with less patient and physician participation (21) ; however, in children, longer visits were associated with more child, physician, and parent participation (20) . Our data support the Institute of Medicine's (IOM) concern that shorter visits may be a barrier to effective partnership communication (22) in that in three of four parents in our study discussed asthma medications with their child's PCP but only after prompting by the intervention nurse.
Our data support that school-age children can participate in self-management decisions and education if supported by parent or advocate. Increasingly research is indicating that schoolage children with asthma are dependable, valuable, and accurate reporters of their asthma symptoms and health status (10, 23, 24) and are also being acknowledged as active participantsCommon system and organizational barriers to preventive care appointments reported by urban families of children with asthma included lack of available appointments, long wait times to schedule with PCP and inconvenient hours (31) . Unfortunately, barriers to the PCP visits were primarily unknown in this sample. Anecdotal reports revealed that some parents requested appointments with PCPs, yet some PCPs were instructing parents that their child did not need to be evaluated for asthma since the child was asymptomatic. This is incongruent with the updated NAEPP guidelines that recommend regular monitoring of asthma control at 1-to 6-month intervals for appropriate adjustments in therapy (5). Other critical barriers included family crises due to parent illness, loss of housing. We noted that 30% of families lived in an unsafe neighborhood and 65% earned less than $40,000.
Generalizability of the study results is limited owing to several factors. First, the health characteristics and medication use of the sample are based on parental recall and may result in the under-or overestimation of the child's symptom frequency and health care utilization. Poor parental adherence with transporting the communication booklet to the clinic visits indicates the problem of relying on low-income, low-literacy families to bring home health records to medical visits. Alternative methods of conveying health information to the physician, i.e., electronic information, will need to be tested in future interventions. In addition, the crosssectional design and increased length of clinic visits both limit the generalizability beyond this sample of high-risk children. The increased length in clinic visit time is most likely due to the bias introduced during the clinic visits by the physicians who felt obligated to spend more time with patients secondary to being observed. Nevertheless, we believe that the descriptive data from this study provide some insight into the difficulty in treating inner-city children with asthma.
Despite these limitations, there are several important clinical implications. School-age children should be participating in providing asthma health information to their PCP and participating in self-management decisions when age appropriate. Of note, children's ability and accuracy at reporting symptoms decreases as their asthma severity increases (10, 23) . Children with more severe asthma may require an advocate to accompany them to clinic visits to ensure that the clinician receives an accurate report of the child's asthma severity and control for prescribing optimal asthma therapy.
In conclusion, children and parents can be educated to communicate effectively with the child's PCP and provide important health information about symptom frequency, current asthma medication use, and personal goals for asthma management. Although the majority of parents and children required prompting by the nurse to communicate symptom information to the PCP during the clinic visit, most parents discussed asthma medications with the PCP one critical component of asthma management. Checklist for child asthma communication during clinic visit. Table 1 Sociodemographic and health characteristics of child sample at baseline based on parental self-report (N = 121).
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